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DETAILED ACTION 

Response to Amendment 

1 . Applicant's amendment of 08/1 3/2008 does not place the Application in condition 
for allowance. 

2. Claims 1 , 2 and 4-9 are pending. Applicant has amended claims 1 and 7, and 
cancelled claim 3. 

Status of the Rejections 

3. Due to Applicant's amendment of claim 1 , all rejections from the office Action 
mailed on 05/14/2008 are withdrawn. New ground(s) of rejection under 35 U.S.C. 103 is 
presented below. 

Claim Rejections - 35 USC § 103 

4. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

5. Claim 1-2 and 4-6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kishi et al. (US 4795500, listed in IDS). 

As to claim 1, Kishi discloses a transparent thin-film solar-cell module 
(transparent photovoltaic device, see abstract) comprising: 

• a multilayer film comprising a first electrode layer (front electrode 3, figs. 
1-6; Col. 2, line 40 - Col. 3, line 9), a semiconductor layer (photoactive 
semiconductor layer 4, figs. 1-6; Col. 2, line 40 - Col. 3, line 9), and a 
second electrode layer (back electrode 5, figs. 1-6; Col. 2, line 40 - Col. 3, 
line 9) stacked in that order on a main surface of a transparent insulating 
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substrate (transparent insulating substrate 1, figs. 1-6; Col. 2, line 40 - Col. 
3, line 9); 

• a cell region comprising a plurality of photoelectric conversion cells 
connected in series (photoelectric conversion elements 2 shown in the 
drawing as a congregation of a plurality of elements by means of being 
connected in series, see figs. 1-6); and 

• a plurality of light-transmissive aperture holes (hole 6, see figs. 1 -6) in the 
cell region, the plurality of light-transmissive aperture holes being formed 
along lines arranged at intervals in a range (see fig. 2, 5, 6, 7 and 9) and 
each crossing said calls connected in series (see fig. 5) by removing at 
least the second electrode (5) layer and the semiconductor layer (4) (see 
fig. 3 and 6 and col. 2, line 63 to col. 3, line 9; col. 3, lines 33-37), the light- 
transmissive aperture holes (6) each having a diameter of 100 urn (0.1 
mm; Col. 2, lines 67-68), the plurality of light-transmissive aperture holes 
being disposed in a line (see fig. 6 in which the holes 6 are disposed in a 
line) at a distance D (distance D, fig 9) between the centers of the light- 
transmissive aperture holes. 

Claim 1 recites the limitation "the plurality of light-transmissive aperture holes 
being formed by removing at least the second electrode layer and the semiconductor 
layer with irradiation of laser light." However, this limitation has not been given any 
patentable weight, because this is a product-by-process limitation. Therefore, the 
determination of patentability is based on the product, and not on the method (such as 
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irradiation of laser light to form aperture) of making the product. See MPEP 21 13 [R-1] 
Product-by-Process Claims. See also In re Thorpe, 777F.2d 695, 698, 227 USPQ 964, 
966 (Fed.Cir. 1985). 

Although Kishi discloses that the plurality of light-transmissive aperture holes 
being formed along lines arranged at intervals in a range as shown in fig. 2 or 7 or 9, 
Kishi is silent as to whether the range is 0.5 mm to 3 mm. 

One of ordinary skill in the art realizes that the arrangement of lines at an 
optimum allows for optimum light-transmissive aperture holes which would increase the 
photovoltaic conversion efficiency by transmitting more light and therefore converting it 
to electricity. In addition, one of ordinary skill in the art realizes that such a ranged 
distance to dispose the lines can be obtained by routine experimentation. "Where the 
general conditions of a claim are disclosed in the prior art, it is not inventive to discover 
the optimum or workable ranges by routine experimentation" - MPEP § 2144.05. Hence, 
it would have been obvious to one of ordinary skill in the art to have determined the 
optimum range by routine experimentation to dispose the lines containing the light- 
transmissive aperture holes. 

Kishi is silent as to whether the distance D, as shown in figure 9, between the 
centers of the light-transmissive aperture holes of 1 .01 to 2 times the diameter of each 
light-transmissive aperture holes. 

However, it is well known in the solar-cell art to utilize a large number of aperture 
holes in order to increase the transmission of light as shown by Kishi (Col. 3, lines 10- 
14). In addition, one of ordinary skill in the art realizes that such a ranged distance to 
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dispose the aperture holes can be obtained by routine experimentation. "Where the 
general conditions of a claim are disclosed in the prior art, it is not inventive to discover 
the optimum or workable ranges by routine experimentation" - MPEP § 2144.05. Hence, 
it would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to determine the optimum distance by routine experimentation for disposing 
the aperture holes, because it allows for a large number of aperture holes, and thus 
increases the transmission of light, as desired by Kishi. 

As to claim 2, Kishi further discloses that the light-transmissive aperture holes 
are disposed in a straight line (see fig. 5). 

Kishi is silent as to whether the holes are disposed at intervals of 1 .01 to 1 .5 
times the diameter of the hole. 

However, it is well known in the solar-cell art to dispose the holes as closely as 
possible to provide a large number of aperture holes to increase the transmission of 
light as shown by Kishi (Col. 3, lines 10-14). In addition, one of ordinary skill in the art 
realizes that such an interval range to dispose the aperture holes can be obtained by 
routine experimentation. "Where the general conditions of a claim are disclosed in the 
prior art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation" - MPEP § 2144.05. Hence, it would have been obvious to one of 
ordinary skill in the art at the time of the invention was made to determine the optimum 
interval distance by routine experimentation for disposing the aperture holes, because it 
allows for an increased transmission of light by disposing the holes as close as possible 
to provide for a large number of aperture holes, as desired by Kishi. 
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As to claim 4, Kishi further discloses that the area ratio of the total area of the 
light-transmissive aperture holes to the area of the cell region is 5% to 30% (Col. 3, 
lines 5-9). 

As to claims 5 and 6, Kishi further discloses that the light-transmissive aperture 
holes are disposed in a line parallel to the series-connection direction of the 
photoelectric conversion cells, and to each other at regular intervals (as shown in fig. 5, 
the holes 6 are disposed in line parallel to the connection direction of the cells, and the 
lines are parallel to each other at regular intervals). 

6. Claim 7 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Kishi as 
applied to claim 1 , and further in view of Psyk et al. (US 6274804, cited in previous 
office action). 

Kishi discloses a transparent thin-film solar-cell module as discussed above for 
claim 1 . Kishi further discloses that the module comprises a back sealer (back surface 

7, fig. 1, Col. 3, lines 14-18). Kishi also discloses that the back sealer is composed of 
EVA or epoxy or acrylic resin. 

Kishi is silent as to whether the back sealer comprises glass or fluorocarbon 

resin. 

It is well known in the solar-cell art to utilize fluorocarbon or glass as the back 
sealer. Psyk discloses a solar cell module (see title, abstract, and fig. 11) wherein back 
sealer is composed of glass (Col. 3, lines 28-36). Psyk uses glass wafer as the back 
sealer because such use of glass as the back sealer is conventional in the art as it 
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allows for transmission of light from the back surface as well, in addition to transmission 
of light from the front surface. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention was made to utilize the glass wafer of Psyk in the solar-cell module 
of Kishi, because such is conventional in the art as it allows for transmission of light 
from the back surface as well (besides front surface). 

7. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kishi as 
applied to claim 1 , and further in view of Yamaguchi et al. (US 4773943, cited in 
previous office action). 

Kishi discloses a method of making a transparent thin-film solar-cell module as 
discussed above for claim 1 . 

Kishi is silent as to whether the light-transmissive aperture holes are formed by 
irradiating the multilayer film with laser light, wherein the distance between the centers 
of adjacent light-transmissive aperture holes disposed in a straight line is determined by 
the frequency of Q-switching of the laser light and a relative scanning velocity between 
the transparent insulating substrate and the laser light. 

Yamaguchi discloses a method for producing a solar cell module (photovoltaic 
device, see title and abstract) wherein the light-transmissive aperture holes (51 , fig. 10) 
are formed by irradiating the multilayer film with laser light (Col. 11, lines 13-20), 
wherein the distance between the centers of adjacent light-transmissive aperture holes 
disposed in a straight line (see fig. 10 for disposing of holes 51 in a horizontal straight 
line) is determined by the frequency of Q-switching of the laser light and a relative 
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scanning velocity between the transparent insulating substrate and the laser light (Col. 
1 1 , lines 1 3-20). Yamaguchi uses laser light irradiation to from light-transmissive 
aperture holes because it allows for a solar cell module with a larger light-receiving area 
on the insulative substrate having predetermined size and higher output. Yamaguchi 
further uses Q-switching frequency and relative scanning velocity to dispose the 
aperture holes in a straight line because it allows for a solar cell module with a larger 
light-receiving area on the insulative substrate having predetermined size and higher 
output (Col 4, line 66 - Col. 5, line 3). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention was made to utilize the laser irradiation and Q-switching frequency 
and relative scanning velocity methods of Yamaguchi in the solar cell module of Kishi to 
form aperture holes and to dispose the aperture holes in a straight line, respectively, 
because such methods are conventional in art as it allows for forming a solar cell 
module with a larger light-receiving area on the insulative substrate having 
predetermined size and higher output, as taught by Yamaguchi. 
8. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kishi in 
view of Yamaguchi as applied to claim 8, and further in view of Nostrand et al. (US 
4166918, cited in previous office action). 

Kishi in view of Yamaguchi discloses a method for making a transparent thin-film 
solar-cell module as discussed above for claim 8. Neither Kishi nor Yamaguchi explicitly 
disclose whether the method comprises performing reverse-bias treatment after forming 
the light-transmissive aperture holes. 
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However, it is well known in the solar-cell art to apply reverse-bias to burn out 
electrical shorts and shunts during the fabrication of the solar cell as taught by Nostrand 
(see abstract). Therefore, it would have been obvious to one of ordinary skill in the art at 
the time of the invention was made to perform the reverse-bias technique of Nostrand in 
the method of Kishi, because such technique is conventional in the solar-cell art to burn 
out electrical shorts and shunts, as taught by Nostrand. 

Response to Arguments 
9. Applicant's arguments with respect to claims 1 , 2 and 4-9 have been considered 
but are moot in view of the new ground(s) of rejection. 

Applicant argues that "the applied reference fails to disclose or suggest "along 
lines arranged at intervals in a range of 0.5 mm to 3 mm and each crossing said cells 
connected in series by removing at least the second electrode layer and the 
semiconductor layer with irradiation of laser light, the light-transmissive aperture holes 
each having a diameter in a range of 30 urn to 500 urn," as required by amended 
independent Claim 1 of the present invention" (see Remarks, page 3). 

Although Kishi does not explicitly discloses the light transmissive aperture holes 
being formed along lines arranged at intervals in a range of 0.5 mm to 3 mm, one of 
ordinary skill in the art realizes that the arrangement of lines at an optimum allows for 
optimum light-transmissive aperture holes which would increase the photovoltaic 
conversion efficiency by transmitting more light and therefore converting it to electricity. 
In addition, one of ordinary skill in the art realizes that such a ranged distance to 
dispose the lines can be obtained by routine experimentation. "Where the general 
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conditions of a claim are disclosed in the prior art, it is not inventive to discover the 
optimum or workable ranges by routine experimentation" - MPEP § 2144.05. Hence, it 
would have been obvious to one of ordinary skill in the art to have determined the 
optimum range by routine experimentation to dispose the lines containing the light- 
transmissive aperture holes 

Applicant also argues that "while holes 6 of Kishi are formed by etching (See, 
Kishi, Col. 2, lines 63-65), the aperture holes of the present invention are formed by 
laser irradiation" (see Remarks, pages 3-4). 

Examiner notes that the limitation "the plurality of light-transmissive aperture 
holes being formed by irradiation of laser light" has not been given any patentable 
weight, because this is a product-by-process limitation. Therefore, the determination of 
patentability is based on the product, and not on the method (such as irradiation of laser 
light to form aperture holes) of making the product. See MPEP 21 13 [R-1] Product-by- 
Process Claims. See also In re Thorpe, 777F.2d 695, 698, 227 USPQ 964, 966 (Fed. 
Cir. 1985). 

Conclusion 

10. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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examiner should be directed to GOLAM MOWLA whose telephone number is (571) 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
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Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
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USPTO Customer Service Representative or access to the automated information 
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Examiner, Art Unit 1795 
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